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Summary :": ;

The LD, for male 90 tc 120 grams albino rats, fed a 5% solution of phendl
by stomach tube and observed for 14 days, is 1.03 (G.94 to 1.12) gn./kg. Phenol v gy
would be classed as a moderately toxic compound by this route. It is about 1,/3 a6 Ol Lassis
toxic as 3,5 Xylenol, 1/2 as toxic as m-crescl and 6 times us toxic as beta-naphthcl
based upon similar assays.

The LD;, for rabbits by skin penetr.tion is N.63 (0.56 %o 0.70) gn./kg. for
a 10% saueous ggapersion appiied for 24 hcurs under "Vinriite" sheeting. Phenol
penetrates the skin rapidly and must be remcved as socn 43 posusible by wuching with
water if fatalities are to be avoided. It is nore toxic when diluted in oil than
in weter presumably becuuse of more rapid penetrution tiurcugh the skin,

Substantially saturated vupors vrepared &t room temperuiure and nist evolved
by heating at 170° C. during awpration constitute u slight huzard by inhalation as rats
tolerated 8 hour exposurss to each with no deuths occurring in a 1, duy observution
period.

A 10% solution of phencl in tcetone caused no reacticn of gro:ter severity
then moderute erythema cn the skin of the rabbit belly in thec vesicaunt test., A 10%
agueous dispericn siniiarly applied resuited in marked erythemu and edenn,

Severe corneul denuage is inflicted on the rubLit eye by 15% sclutions in
prorylene glycol und to a lesser degree by 5% soluticus, Its acticn on the eve may
be compercd to that of formeldehyde snd di-n-hexyl wmine.

Samples

Merck'® Rergent Grude and Eimer und amend C.P. Phenol woere used Sor all of
these tests with the excepiion of the stulies on reuowil from rut skin. The sumple
used for the latter was labelled 100% phenol and wus furnished by V. C. Rodgers of
Bakelite Corp. on 4-21-43. This report is a recapitulntion of the dnta previcusly
reported with additional information on wupor inhulaticn and skin irritation.
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The LD, for phencl, fed as 5% solution in water to male ulbino rats in the
9N-120 granm wegght runge withcut previous starvaticn, is 1.02 (0.94 to 1.12) gn./ke.
Thirty seconds afte:~ the administraotion of u dose by stormich tube violemt trenors
were apnerent. Deaths ensued promptly after dosuges in excess of the LD.,.
Examinaticn at autcpsy revealed congested aund hemorrhaugic lungs, congestnd livers,
pale kidneys bioated gastro-intestinal tracts, and occusicnal congestion of &adrenal
and pancreus. For commarison the foliowing R.F. LDc bare qucted: 3,5-Avlencl

0.3 gm./kg., beta naphtho) 5.9 gm./kg. snd m-cresol 0.52 gm./kg.

In connection with an investigation of the eifects of diluents and disnersants
on the acute oral LDgy determinaticn 2 groups of 10 ruts euch vere dosed at the
LDy level reported above. The mortulities that resulted were 4 of 10 und 3 of 10
for & 59 aguecus solution and a 5% solutirn in 1% "Tergitol"™ 4 respectively.
OQovicusly, the comparison had to be made with a water soluble ccmpocund and phencl
wvas chcseg on that besis, The results incidentrlly confirmed the validity of the
LD50 celculaticn.

Skin Penetri.ticn

The LDsy by skin penetraticn is 0.63 (0.56 %o 1.7M) ni. 'kg. for a 10%
acuecus diznersion applied for 24 hcours wnder impervisus "Vinvlite" sheeting to the
entire clipped rubbi< ¢rumk. Tremors and pronpt dec4h followed the apnlicnticn to
the skin. Erythemao, edemu, and sometinmes necrosis were ~he resultunt skin effects.
The visceral organs were usually congested vhen exumined nt cutopsy. It is notable
that this cornrcund penetrates the si:in rupidly and is werhups even nere twexic hy
this rcute than br ncuth. Other conncunds that full in the sune toxicity grade are
n-butyl amine, crctonic acid, ethylenc diumine and formuidenple. Repcrt 11.-34 of
3-3-49 conteins the nrotocols cf this test.

Inunction

A 4% sclution of phenol in water apnlied by inuncticn killed 2 of 10 rubbits
at 50 ml./kg. (2 gn./kg. of phenol) and the same concentratinrn in & U.S.P. light
minersl oil killed 4 of 4 rubbits at the same level and nene of § a% 25.0 ni./kg.
Phencl thereiore penetrantecs the skin ncre rapidily fron oil thun from ‘aiter.

Renoval of P’henol

Progress repcrt 7-43, dated 5-31-44, sumAarizes the resulws of our stulies
on the remcval of phencl and nhenol plus substituted phencls fronm the skin of rats.
The recommendaticn wes made that water be usoed for first wid removil of phencls from
the skin to prevent fatul results from absorption. The nesd for haste in removsl
was stressed,

The substituted phenols were less toxic nuantitatively by skin abecrption
than ~henol alone but they were more difficult to remove from the skin,
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Substantially saturzted nhemol vepor st rocm temper. ture s generited by
packing crystuls of nhencl and glass beads i1 luyers sepuruted by gluss woni in 2
100 ml. burette and aerating this column at 2.5 1./min. Ruts toievcuted an 8 hour
exposure tc the vancrs and survived <hroughcut ¢ 1\ duy obuevvi:tirn pericd.

Similarly 6 of 6 rats survived an 8 hour exposure tc a mi.t produced by
holding the compound in a bath at 170° C. while aeruticn ras ncconpiished. Four
of the 6 rets gained weight subnormully and 2 lost u few grans each. The nnzard to
life attendant unon inhalaticn of saturated vapor or mis: for shcrt intervuls is
considered %o be slight, particularly so becnuse the vupors are irrititing %o m..ous
membrane and thereby warn of their presence.

Irvitation

In the rabbit belly vesicant test a 10% soluticn of phenol in acetone
produced moderate erytliema cn 3 rabbits and marked injection on 2 sthers., A 10«
agueous dispersion procuced reacticns of greater severitvs namely; murked erythema
on 2 snd ederaa on 3,

A 15% solution in propylene glycol caused severe damage tc the cornew of
rabbit eyes while 5% injured to a lesser extent. This relegates the compound to
grede 8 in the 10 grade eye burn rating system which is represented by compouncis
such as formnldehyde. lactic acid, and di-n-hexylamine.

Charles P, Carpenter SENIOR INIUSTRIAL FYLLOU

Typed:  April 29, 1949



Table 12-0

PHENOL
Stigde Doses to Male Albino Bata by Moyth
8 7 a y = 0,05 gyuns.

Feight Dosage;

Change Grams Dose Dose in Duys
fat Date Grans in 14 psr in ol. of to
No, Dosed _ Wt. Days Kilo Grans: __ Solution Death
41325 3-27-46 114 - 1.26 0.144 2.8 0]
41326 " 11ce - 1.26 0.139 2.8 0
41310 " 94 ~ 1.26 0.118 2.4 0
41312 " 100 - 1.26 0.126 2.5 0
214 " 112 - 1.26 0.1 2.8 0
1317 » 104 - 1.26 0.131 2.6 0
41321 " 106 - 1.2 0.134 2.6 0]
41319 " 95 - 1.26 0.120 2.2 0
41211 n 93 + 49 1.26 0.1)7 2.3 -
41315 n 101 + 78 1.26 0.127 2.5 -
L8R 4-18-46 99 - 1.12 0.111 2.2 1l
41881 " 92 - 1.12 0.103 2.0 1
41891 " 920 - 1.12 0.101 2.0 1
41898 " 90 - 1.12 0.101 2.0 0
41901 " 100 - 1.12 0.112 2.2 1l
41911 " 99 - 1.12 0.111 2.2 0
4187, " 98 + 91 1.12 0.110 2.2 -
41875 " 98 + 7 1.12 0.110 2.2 -
41877 " 91 + % 1.12 0.102 2.0 -
41880 " 190 + 1B 1.12 0.112 2.2 -
40901 2-12-46 104 - 1.00 0,104 2.0 1
40994 " 102 - 1.00 0.102 2.0 1l
40997 " 96 - 1.00 0.096 1.9 1
40998 " 95 - 1.00 0.095 1.9 1
41003 " 114 - 1.00 0.114 2.2 1
40984 " 38 + 38 1.00 0.098 2.0 -
40989 " 111 + 31 1.00 0.111 2.2 -
40993 n 110 + 85 1.00 0.110 2.2 -
40999 " 100 ++6k 1.00 0.100 2.0 -
41001 » 103 + 97 1.00 0.108 2.0 -
41850  4-18-46 97 - 0.89 0.0865 1.7 1
41831 " 90 + 46 0.89 0.0800 1.6 -
41851 " 96 + 68 0.89 0.0855 1.7 -
41852 . 94 +M 0.99 0.0836 1.6 -
41853 w 96 + 57 0.89 0.0855 1.7 -
41860 " 100 + 9 0.99 0.0890 1.8 -
41862 . 96 + % 0.89 0.0855 1.7 -
41863 . 93 +7 0.89 0.0830 1.6 -
um " 93 + 8 0.” 0.“” 1.6 -
41839 . 93 + 42 0.89 0.0820 1.6 -
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